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(54) NEGATIVE ELECTRODE FOR LITHIUM SECONDARY BATTERY, AND ITS 
MANUFACTURING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a negative 
electrode for a lithium secondary battery, capable of 
providing high discharge capacity and having superior 
charge- discharge cycle characteristic, and to provide 
its manufacturing method. 
SOLUTION: This negative electrode for a lithium 
secondary battery and its manufacturing method is 
characterized, in that conducive metal foil 1 1 such as 
copper foil or copper alloy foil having a surface 
roughness Ra of 0.2 fim or more is used as collector, and 
the negative electrode is formed by sintering a mixture 
of active material particles 1 2 containing silicon and/or 
silicon alloy with conducive metal powder 1 3 of copper 
or copper alloy on the surface of the collector 11, in a 
non-oxidative atmosphere. 
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lf«*9l] StffiftSRa^O. 2pm£(±fJ)5i 
ftttAMSfcfttft* U fr'fAAtf/Sfcttfr'fAA 
&££tfS$«&* t $«tt&Jg®;f;©il£&©I £85 
IE««*o*iii±T*«flstt»B«Tfc*H* , UT# bft 

[11*9 2 ] KfE»«tt^llfSfttJt/*fctt«rE*« 
ttAM»**©AJWS£;i*, IWa^Wft^'t'KJSIRL 
-C^5 r i frffli i 1-511*9 1 KE«c© y f- * 

ifi*9 3 1 mEW«ttM&*^£fcttflH*4* 

£t? ZZtmWlb 1" 51**9 1 * felt 2 ICIH 

nciWAzwtiMflAtt. 

[f**94] *ffift3Ra#0. 2^mH±fib5l 
tt*H«Tfc«BB LT#f>ft5r i fc«HSfc-*-.S y 

[§»*9 5 ] m%&mm&mm<o&m$i>K me 
fcc«o y * * Az»«bffl as. 

[1**9 6 ] fiflEgfttt&Jliga^ &i?§ 1 1 < ttfl£ 
AIB. *fctt«iBlc«ll«:KltfcAliet)U<l4«iiiC 
•lAAltRttfcAIBl-efcSritrWRitSIhWI 

i ~ 5 ©vvr*ia» 1 9ke«© y Az&mmfflA 
c. 

[f**97] «tE*«14AA?Si5, IttMftfcKfi 
MMAAfB, *fctt*Bl£«JMI*RrtfcAIMSfcL 
< tt«iBC«WlAA4rRrj fcAAfB-e*> 5 r t 
tt5»*9l~6©^-ftb^l9li|E*©y^^AZ 30 

imms) mCflMfeftlic^icttlkl-SAMt^^M 

•efo5^i£#'«t1-5ll*92, 3£.tf5~7©l^-f 

i 9i-e«© y * Az&aaysAffio 

[1**99] Wia»«ttAJl}B«iiioiffl»»tlKiEffi 
fl^RS^^A 9 ii^-ev * 5 r i IrfcSS fc 1"5!**9 1 ~ 
8 ©vvf SlwB*© y f-frAZWtftfflAtt, 
[1**910] ME^^©l*fcl±MES$fr&* 

9i~9©^-fix^i9(c|S®©y^!>Ar^ttmffiA 40 
81. 

[«*9 1 1 ] n&fB/W y^-as, ^©feJi)©SR«i 

1**9 1 OlcEf^y^AZfcamfflAfe 

[a*9i 2] now y?-iK tfyi's kt*>« 

riSr#mit5a*9l Otfctti ifcE«© W 
[1**9 1 3 ] ME# y «< $ Vi\ # y 7 ? KB*iR 
5riSr#«i:1-5»*9l 2fc|Stt©y ^.kZfcS 50 
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^fflAIS. 

[1**9 1 4 ] ME'W y ym**$ti 

*4 V^-©i&&St©t>©-Cfc5 £ t ZW&ttZn 
*9i KcEt©y^!>A-ftimiAffi. 

[if*9 1 5 ] ME'V y 7 yflsir= y 

fyJ fctttf y r h 7 7>viru jc^ u v©fi«iS^© t> 
©-t-fc5::££#m£1-5f**9l 4fcE*©!J^0A 

[11*916] ffifB««tt&Affi£i50l!Offi£i::fl(r£ 

5ri£#fSt£1-5!**9l 0~l SfcE*-©!^** 

[»*9 1 7 ] ffilES*fm?a¥$ttSft' 1 0 m m 
jeiTT-*)5ri:lr#mi:t5fl*9l~l 6©l^-fft;4> 

1 9ke«© y f- <? i>-&imafim. 

[1**9 1 8 ] MEfi^KS^ l£&MJfcft#tem Lfc 

#mtt5IS*9l~l 7.©vvf*ia»l*fc1B*©yf- 
*A-*tt&JflA«. 

[ii*9 1 9 1 m&mmwrj r 

t fcHHRi t5lt*9 1 ~ l 8 ©vvfji* 1 91-ES© 

y^^AzfttftfflAffi. 

[1**9 2 0 ] SflfE^©fc»©f?S^afigi)5 2 0 0 

■c- s o o °c<Dmftx-$> z> z t mm 1 1-51**9 1 

~l 9©v^Tix^l9(-E«©y^!>^-^BmfflA 

So 

[1**92 1] £S&$Ra#0. 2^ma±T-* > 5 
fifel-SIgi, 

IOTBaA«©l*IWE»*ttAA«©«iii±KElltfc 
^T'^gf{ktt#ffl^7l^1-5Xgi: t 

[i»*9 2 2 1 HuKstifrft^ wE^mtt^m*& 

*, Alf/W >y-£ttf^7 y -SrillE^litt&Ji?! 
©*®±lc^t 5 r t K J: 9 > *tlES^»^S.U t W 
E*«ttA«»*©JSAft ©I £mlE^*tt^Ji?S©* 

ffi±i^g£i-5 r i: wmk+zn*'* 2 1 tc«© y 

^^AZ!^m?fefflAfii©Sl}it^ft. 
[1**92 3] ne«ltt^^ Mfttf/AAMM 

»i 2 2 (cEtt© y ^ AS© »it*fc 

[1**924] Sffifi§Rad50. 2/im£Jl±ffc5 
«Stt^JS?S©*®±lc, ^^^S^/tfcli^f^^ 

S^©l£fuE^«tt^l«©*S±l-iefi Lfc^ffiT' 
*iMttt#ffl«TK«IS+SlSi: £tl^5 r t 

y f-9AZ*«ftfflAS©«iS*& 
[f**92 5] l»|B}Sft«a^At;/<-f>/-S:*tf 

^ 7 y -£tiiE«Stt^JS?s©*E±i-s*i-5 r t c 
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[«*9 2 6 ] MBKttxsoiiric. ifrtas^ttoi 

S fclilKfEfe#K&* ©1 £fuEgttt&M?S©«®-h 
~ 2 5 ©vvf i 9KEtt© y ^£ AZWtftEfcffi 
[11*9 2 7 ] MBffllttftMStf, AfB 1 1 < fiffl 

92i~2 6 0v^Tfta»i«tE*©y^!?Az:ft*ft 

, fm*g2 8] mewtttMii^, t< 

«41-5»*52 1-2 7<0^-fil^l9tEtt©y^ 

[§1*929] maatctox. MESistt&Jsfi 

S^WcffifrfSr t £#«£1-5»*9 2 1 - 2 8 © 

v vf 1 91-E*© y ^ 7 AZ&t&ffl 

ft. 

[ff*9 3 o ] XHItfrT-i!«E&JSj£# b*4*k<D 

s r t mm 1 1 s ft*9 2 9 KK«© y f- 7 a z&« 

[ffl|*9 3 l ] IMBSMItt** fclfcftt 5 &JSfi£# 
[11*93 2] x*Bff?^fl^©*rffl#ttffl3*i 

ke«© y Azft*fcffla«©K3im 

[It** 3 3 ] UtrfE'M fMftat*fc»#t$ 
*ttt?ft»1-5rt*»«i:t5BI*«2 2i f 2 3£.tf 
2 5-3 2©v»r*uM9fcB*©!>? L 7i>z**ftJB 
AH©S!3i^fe. 

[ffi*93 4] 2 o ot~5 o ot©jgfflrt©i&5T* 
fi«iaLT^ei-5^<!:lrilt1l!!i:t5it*92 1-3 3 

©v vf i 9ke«© y 7 Azftiiteffl AH©Kit 

[!S*935] WfH/^y^-iS. #1/4* Kt?ifo5 
rtSr#mtt5fl*92 2, 2 3£tf2 5~3 4©^ 
-ftia> 1 9lcEt© y f - 7 AZ&tt&ffl A®©iSi££ 

[11*9 3 6 ] USE* y 5 * y 7 5 KB*** 

5 r i ^#mirt5«*93 5 (c|E«©y AZ&m 

[fit*93 7] «rtE/<-fyy-aS7y*«^«:^< 
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2 5-3 4 ©V>T^i» 1 SCEtO y * * AZ^Sftl 
[11*93 8] tm^y?-#t'Vyyfc\?~VT 

t t5fit*9 3 7 ke«© y f- 7 A-xnabM*m<DK 

[fif*9 3 9 ] 1»mmW6L* OW-mL&tf 10 urn 
aTT-fe5ri5r#mt-r5fif*92 1-3 8©V>Tix 
10 ^l9t|Ett©y^7AZ*ffi«Sffl^ffi©fiit*fe„ 

[§1*94 0] ttlBffi«Ktt^#^*»*t»*>5r. 
iSr«H»i:1-5«*92 1-3 9 ©V>-f tvd* 1 9KEI8 
© y f 7 AZ&tt&l 

[»*94 1] H*9l~2 0©v^Tti^l9lwfBlfe 
©Affi£ fct±M*9 2 1-40 ©i^-f ixa> 1 9l-ia«© 
3MfcCJ:D«J63iifcAtti» jEffi£*Jt*$tr]Eff 

[11*94 2] yf-^At^Afl:1-SWtt!i»6<c4» 
20 «|»^©l**«#:±tB9:ite>ii-c*!), mfESfeK 

MsLftl^tfitft LT^5 ' i tr«MR fc 1"5 y ^ 7 

Az&«?teffl«i 0 

[11*9 4 3] y 7 a i L4V 'jftaMfflB* 
«#A»fett*UTV^5r i*#«t1-5ll*a4 2KB 

[IS*94 4] iiEgftKS^©«lcy^7At^ 
30 Sr#»i:1-5SI*94 2*fcli4 3ta«©y^^AZ 
[W*94 5] 9f9*k&&fcLK^itL»#m&* 
~4 4©V-f^l9l-IE«©y^7AZftm*ffl^ 
[11*94 6] !lf?Ai:Hftlftk»)WW«L 
t ^^{kr 5 t ME y a k £&{fc L ft v i 
40 t5ff*94 2-4 5©V^-ftl*»l9lwE4S©y^7^ 

[11*94 7 ] OTaSttWH-oJIfc/M 
ttlX^iZ 1-511*9 4 2-4 6©V>-fn 

i» 1 9lcEt© y f - AZ9c*»fflmtt. 

[»*9 4 8 ] HuE; V v^-^s, j£*£©£#©gftM 

IS*9 4 7 icESc© y f- 1> il^llSlS. 
[11*9 4 9] WE^V^-^y^ $ KT'foSr 
k Vmbt 511*94 7S^I44 8(cE«©y^^A 

so z^mmimis. 
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[1**95 0] IWM*y>f5 K*#!JT5 KKtrlkfe 

rifcW*fctSII**4 9fcEiM>yf-*A::Wtft 

[1**95 1] IWa/<-f^^-*, 7y*W*t:*tf 
vy-cofi^St© t) ©T'fcS i fc t+SBI 
*94 7tfcl44 8 fcB*©y**A-***Elfc 
[1**95 2 J mft'U #))7>y{tV-)) 

©T-fc5ri£#&fc1-5i**95 l{Cl2«©y^>?A 

[1**953] Wimmt&mmm<owm\zm%. 

5 rtSr#^i1- 5S!*94 2-5 2©vvffta»i«fc 

!e«© y 1 1 Azft*»fflm& 

[1**9 5 4 ] i!uiEffif5«&^ ©¥*&*» 1 o m m 
KTT*>5riSrW»ti-5ll*3l4 2~5 3 0^i1l 

i» i 9ts © y a -^msteffiSfe 

ii**9 5 5 1 imswmsff-» y ^ * a * *#ftt 

&#iSifci-5§**94 2~5 4o^-fna»iste«o 
yf-frAzwrauBWi. 

t *#i£i ta§**9 5 5 icjetto y * az^i^/h 
vs. 

[1**9 5 7 ] tt£ftttK&? tttfrt-5^*«5c 
*T-fc5Ci^!t#Sti:t5it*Jl4 2-5 6©V>TJl^ 

i size*© y ?-9 j*-&mm9,®. 
[1**9 5 8 ] tte*«##, mm t u < 

ft. Sfctt*iBt«ISrRtffcAllfit)L<tt*iBC«i 
£^SrRttfc&*ft?fc3wfc*1Wfc1-3tt*94 
2-5 7©V^ii!»»l9t|2«©y^!>A-9c«*ffl« 

[1**9 5 9 ] ttftftfttttf, 1«MS fc L < lift* 

51**94 2-5 8 0^-f^lSICEtoyf-^AZ 
[1**96 0] gffi!ft«flcOSiiittSRa#, 0. 2 

Mm«±-efcs::fc*4dH*£'*5l*#«4 2-59©^ 
-fft^ 1 9ieise© y ? v Az&ttmffl«ffi. 

[1**96 1] DEItl^is. (Kff/ifclM 
^*^tr»*-e*>« ~ fc £#®i1-5ll*94 4-6 
0 o^-f 1 9lcfESt© !W AZ&ftftJIIftft, 
[1**96 2] *nEiSfc!m*#^*Xtf/*fctt 

T^5«gECi3V>T. XiMffT^flJWftfflSiifc 
v»ri*W*fc1-61l#JU 2-6 i©v^f4xa>i9£ 
ie*c© y f- * Az^m*fflHffi„ 
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[1**96 3] 3**94 2-6 2 OV^Th* 191-12 
6 fc5*ttfc, jEffiSHMTSrStrjEffifc, # 
*fi$fC fc ^ ft 5 r fc £#ft fc I" 5 y f 1 <> AZidt 

ft. 

[0001] 

mwomtzmm) yf^Az&mm 

5fc©T'fc5 0 

10 [0002] 

[ft£©gflf] iWAzwtftcAttKy^Aajt 

s©^icy^^A^n^®±ic7 J yK7'(' ht^jctfftb 

1"5fc*> rt»fiftft*ft4Lfl^fcv*5IRIiafctfLT 
[0 0 0 3] r©±56W«t:4i:-f» a>oBv>&Bcft 
A 1 fcfc*©y f-*Afc£Afls*5All«MK8*lti L 
20 *M:+S*K«:ffiWtiLTffi^5i, K***M# 

[0 004] #§S¥ 1 1-3 3 9 7 7 7^ifli, ft 
*«t UT^»»***#1-5^5 y -*ftftft±fc 
ft* Lfcft. #»fttt»H«T-ewii*rife«-t5 rfclC 
J: 9. ftftfcfcffife®©rfl©«tt£fc£<£@-?-5rfc;is 
ftft£Jvcv>&. 

[0 0 0 5] *fc, #&¥l 1-2 94 8 2 05ft 
30 fi % y^^AZ^«?fe©Agi: LT, 4r>f*4fctt^ 

[0 0 0 6] ^fc, #M¥2 0 0 0-1 20 8 9f^S 

mtt&js t ©i^<* ^^itt&jgfs fc Lfc t> © ^ 

v^er^MUE^iiTV^. Sfc, #SB2 0 0 0- 1 2 
0 8 8 f^il-Ctt, 0.03m m£l±©*«ft: 

±KiS««trlttWR: «tt)#*^*fct>©^fflv^5rfc 
40 WM8**i"CV^5. 
[0 0 0 7] 

[»«#«HfcUJ:5i:1-5WI] ti»U4*6>", ±E© 
®t 1-5 r fc *-et ft^tv> 3 iHBisas>ofc. 

[0 0 0 8] *38«wBWtt. Kv**Srtl»**r*6- 

>ftCBBi-fit>«>-C«>S. 
50 [0 00 9] 
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5y^*A-ft«fi^fttti4. *ffiasRaaso. in 

m6LhT*S*«tt&IM6f:*tfriU 

* fc 14^ Sfrfr&i^tfS* Wt^F fc i£ lltt&JI»*© 

LTfcfeJxSrfctrlWtfcLT^a. 
[0 0 10] **H©JB2 0RBtffip Df^AZ^l 

tt*Mg**ttflc£U *fttr/*fcl±*>f **fc 
££trS^«*^©l£«*ft©*B±T*#g£{ttt#H 

[0 0 11] #£Bj©sg3©jssicft5 y^e^-ftm 

«lfBAffi©Sig*feli, *ifi$Ra#0. 2/imELk 

B±£EB LfclJMTamttWIflT-tfWH-sn* 
[0012] *8W©*4 0JaBKB5 y^*AZ*« 

*fflAtt©J8t36Filctt, «ffiftSRa*0. 2ium^± 

[0013] **W©«5 0JBECfl£5!Jf-*A-WI 
ffcfflm&ii, y^Afc^MitSWd^ftSSH&R 
tt*0ljM«*±fcfttt feivCis 0 . ©f 

[0 0 14] *3BWoyf-!?AZ**j|llH:, ±1£#3S$ 
©fgl*fcl4fl2©^ffi©iUg, **W©»3*fctt» 

5©JBffi©«ffiA»e>45ftffit. IEffl&*K«r£trjEffi 

[0015] BIT, #3§?3©g 1 ~S 5 ©JfEdiS^T 

*3&Wfc*5^Ttt, tll^RaiSO. 2nmEli-Ci) 
Sgmtt&JSfSlrilllft fc LTffl^S r t 4 U\ 
C©3?B&£Ra©{gl4> ^t5BU©ilT-fo5o wO 
<t 5 ft*B&$ R a &*r1-Sg«4&Jg?S£*ffiftfc L 

**fc&l«*Bfc0««B»#**<fc5fc», #K 
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i>fc#*fct>, «^ftfc©gttffiaSr*t<1-5rfciS 

[0016] #tttt^JBfS©*ffift$ R a © ±PSf4, tt 
|tW6*ii5<bro-ett*v^ ftJ&t5J:5fc» ^«tt 

A«fS©ff*i J l 0-1 0 0jim©jKBfc£>5::fc;W 
S UmDT\ $?RlftfcliSBfi$ R a ©±PSJ± 1 0 « m 

[0017] *fc, «sa$Ra km\um<D¥®mm 

10 Sli, 1 0 ORaSSOBBffSr^r+S-fc^StV^. 
IMS R a &U^$0JTf ©W^SS 14, 0 
ft (J IS B 0 6 0 1-1 9 9 4) {ZfelbbtlXtS 

[0 0 18] tfc, JMSBfcfcuT* gmtt£M$*£ 

20 [0019] *»Wfc*^-C*t*i LTJB^3**tt 
&JS?IiLTI4, «*.!*«, ft, a 

©fc©£*lf5ifc;dS-et3o *t» iSftMfrFtfctt 

v\ jfc^fc£08HMW?- ( l , fclfc1RL* 
<, «!ii$t*Jlt5S^«*fi : j 1 fc©ii*tt©|6l±«r«#t 
5ri^T**5„ *ffifi$Ra*5 0. 2 /i nUJUfCfeS 

3„ *Bfct^fcJ:5fi*fctt»a-£«:«l«L 
fc-t©{fi©4JifST'S)oTt)J:v> 0 roipftfcwfcb 

[0 0 2 0] *3SMIC*5^T, g*Jttft*fc»* 

1-5gtttt&«$3t?fcLTI4, ±fB*«tt&JK«fc!SNS 

14, ft. -?"{r/K ft. =/<^Hf©4«**: 
ft, yf-^Afc*4ftL*v^d»lr^srfctJ: 

50 e©*ji?isuf*«fttf^©a»{ba5«isy$ix, *ttm+ 
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[00 2 1] ^WcJo^Tffl^SffifeWSH 1 1 LT, 
Sfr, ^»4ttoiWLh©5c*i:«>*JWIfl2**, 

* t ft© 1 n&± ©s* t ©#*£&« i?#*»f & 

*i8 0 £&©«*#&£ LTtt. 7~?®M&. 

ftfetUTte, ¥p-/HftS, Sn-^U&S, Rtf 10 
^Th^Xft, f-f^^TFW 

x&ftf ©#«7 h^xfe^if feixa. 

[0 0 2 2] £fc, *»Wl!l*iV^-CfflV^»*fttt^t 
LTI4, *-f*Xtf/*fctt*>f*6£©tatf*ffi*& 

k IE 4 0 , &i£©&©*«ft&tf£«tt&JS&;fc t ©*s 

[0 0 2 3] ^HKfc^TJSV^fiHMraff-fc L"C, 

atWr-fSM^oHilc, ^v^da, g % ft, MiS, 
■7>f*>st?b., -J-MJpA, 7/l^ = !7A, #y 

[0 0 2 4] **WCJ3V^TfflV^flS*Kti : ?-© 3 l«Sfi 30 

IEI4, 100(.mflTT?*5Ii#ff4l/<, £ bt» 
*L<li50^mWT, Af>&*L<l41 OjzroWTT- 
*>5. gWttfc*©¥i$ttS#/h3vMair» A#4*-f 

ffii>8g«tt&js$*©¥i$&st, #iEK£$ti8t> 

©-CttftV^S, 10 0 iumfitTTJfcSwtiW* t< , 
3bK#*L<tt5 0j«m«T?*»K ZbMftHK 
141 0/im^7T-fe5o 

[00 25] **Wfci3V^-C**tt*K»*Ofi-e-»^ 40 
14, MftTttHMBWlfcttLT. 0. 0 5-50© 

^'>4»?5fc. ftff430WH--f ^**tt4M»feii 
ftv«*i«j|)9, «*««*©»*»&# 
*B*fftlE'>ft < ft8©T% < ft 5. 

[0 0 2 6] La>L&#&. ISHimfc^OTOlM** 

[0 0 2 7] *«BK*J^T» aj«tt&JS?S©Jf^l4# 50 
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irPSgStlStrotfttftV^, 10nm~100/imO 

?©g;i>feftS&l£fr©ff*l4, WER£S*t8fc©-C 
14ft 1 00 0MmJKT*ff*t<, ^tifSL 
< 14 1 0 n m~ 1 0 0 u mt*$>5„ 

[0 0 2 8] #»Micj3»ts*lWktt*H»T-e©»iB 
14, flfctf, t*»H«T*fc»47/i'^>'4if©^JStt 
tf^glimTT'ff?. **^H^fti*©il5utt^ffl«tT 

■effo-ctiv*. ££1-sbi©?!&&8©s«i4, 

&Jg?g, *mtt4JU»^t«HWa ; f-oiWiiKTOB 
£-<?*> 8 E.£#$?£ U\ #Jxl4, gmtt&MJS&tfg 
LT»*r«v\fc»*lctt:, »£T-;fc8 1 
0 8 3t^TT-fo5ri:^*L<, 3e>fc#4L<»i 
2 0 0-5 0 CCT'fet), £?>|E#£L<I43 0 0-4 
5 0'C-efc5 <> ftft-f-8*** l/C, tt*/?**** 

[0 0 2 9] 1 tT. ^fcfttf/* fcl4^r 

©^Wfc£»Tfc8?>f{M#»JfiSft8#&a«*> 

<ft8®AlEfc5©-C\ XH@*f"C*-'fft«IO«fffl«s* 
W$tiftv>«k 5 ft*#-C«^i-5r kiW* U\ 
[0 0 3 0] ^±©4pftm^6>, ±lEfi£$6ffl-C& 

wa* k mm&mm t *4 ? y - 

*fcttswttt^&tf/w * 7 y 

LT, ft**-e*>8#*tt&*«©±fc, ££#©!* 
fctt^Rtt*©l«r»J*1-S 8. 'Mv}' 

t ©BJwiRffttoiRliXlfflHfcKtt^lBottttt 

afitti^st? e> ©««#»« * 

[0 0 3 1] *J6Bfcisrt5'<>f y^f-fc LTI4, .Ky 
y75 K»«rfRftai-8rfck:J:o-Cft8rfc-e*4. 

r©fi4!iaic4f)#y7 5 hWftWB^L-c, ^y^c 

5 KriS£$t8. *»Mt*V>Ttt, #y-f 5 K©^ 5 
Kfl5**8 0%K±OfcO*ff*U\ jKy^r^K©^. 
5 KW8 0%**T'fc8i:, S*«ft^at«l«# 

fc©«*tt^S»-cft<ft8#^fc8. rrr-, i'? 
Kft*ttt, *yW5 KmFffi»w»t84fiicU^y^ 
$ K©^^%T-fc8. 'f 5 Kft$8 0JEl±©t©l4, 0U 
^Ll4, ^y7^ K»©NMP (N-^f^fn!) K>) 
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mm* i o ot~4 o ot©as-e i #m&L±3tM&t 
8 0 % 1 4 9 , ^3 vm-vj i Ntmt® 1 0 0 % 1 4 

14, 5 K#££l-#fl?Lft^6 0 OTOTWiBS 

[0 0 3 2] ^f^-iLt, 7*/*ISf^ 10 

0!/S!)f h7 7/W^D^^>iS#|C^U->„ #y? 
yft fc*- y f > £ !J r h 7 7/1/* p xf- iy V 

fefcAff**ttt*-f * /H9ttSr#S - 1 
[0 0 3 3] SLkottliMAfcbs tt»©BI©j|Maa 
figtt, ±»©i5t. Z0 0-5 0 0Wjf*L<, 

L<l±3 0 0~4 5 Ot-CfcS. #31 20 

HfcfcVvCtt. m»t LT©g®tt&M?S©±l', i§ 

WTO? 1 *«tt4«ft*©a^«ol*fciiffi«K« 
?©S£^$Lfcm, USISrSWlCs wfi 

s r i , m?m&*&Rvm 

[0 0 3 4] Sfc, **WKJ3V^-rii, *«4&JS?S© 
SBODflWCflfttWa^ftV/tfctt^i* y^-ftM 30 

[0035] *^©y^^Az^®mii, ±b**w 

B*» W ©«g*ifcfc J: 9 Kit § fife Afii i , iEffiStt 

[o o 3 6] *m<ov?-'}j*~&mm^m^mm 40 

fc, mnE««*-#*-hi:l. 2-v^h*->x* 
v, l, 2-S>x h*^x*y/j:£*©x-7vi^J&i: 

©a**at«y*sii5. €#«©&«£ lt 

14, LiPF. , LiBF, , L i CFs SOs , Li 

N (CF. SO?h, LiN (Ct Fs SOi); , Li 50 
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N (CF» SO«)( C« F, SO,), LiC (CFs S 
0 8 ) 3 , L i C (C2 Fs S0 2 )s blfRXHrtlbOfe 

**>s k, # y r * y p - h y *a t*©# y 

|c«8«4r^gLfc^^y^-S«?St^, Li I, 
y?-*AZ&«»©«)tMttt, -f*^*«ttfc»a** 

[0037] *»w©y ?-*Azfc*»©]E«iSWti 

LTtt, LiCoO: , L i N i O. , LiMns O 

1 , LiMnOs , LiCou NUs O2 , LiN 

in Coc 2 Mno O2 ftifoy^Af^ra^ 

JR&fc®*, MnOi ftt'oy^Afc^fLTV^^ 

AJIWI^tfWSSfiS. r©ftfelwt, y^!7A 
[0 0 3 8] 02 (4, *J8W©5^5rAZft«ftfflfttt 

14, *tttt^JS?Sl ld^©^M^)6 5 ffi»Lfc:ffl«l 

2 aSt5^«tt^JS»*l 3^f,©^JSi^^femtfc 

rilb©tt1WH«l 2aWl 2bti3V^I4, fit 

Wfifris<to&. Sot, SttRli^i 2©»«tt^« 
Si ia»e>«>*MM\ #mtt^M^*i 3i6»e>oait* 

[0 0 3 9] 

R^$^5t©t?l4*<, ^©gi^^SL^CV^llc 
[0 04 0] (Hftl) 

CAil©^K] ««tt^l^*i:LT©¥^SSl 0m 
5 0»m©^*»*ti:. S»tt-C-4 : 1 (= 1 : 

o. 25) tftsisfcffiu *L#-eftaaft^Lfc. 

= !)rvi 0S*»*^tf8S*%©N-p«f-;wtrn!J 

[0041] r©A«-g-w^7y-Sr, mmft-efess 

E&SRatfO. 5 itmXfoZtiMftfc (S*15(i 
m) ©^ffilC^*L, ^Lfctm^JISLfCo #5) 
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7/u=ry^HMTT*7 0 Ot l ottROMk&EU ffl&L 

0 u raXh-otz. 

[0 0 4 2] [jEttOffeKI {M6JM*iL-C, Li, C 
O, RtfCoCOi Srffi^T, Li : C o ©H^Jfctf 

1 7mm©iit^^U MB^MLIt^ 
td^Xs 8 0 0t2 4B$ffi&$U LiCoOj ©&J$ 

rft£H&T'»#U ¥^»S2 0/im(ClS 10 

MLfc„ 

[0 0 4 3]#f)ll/:LiCoO. »*9 0fi*»t, 

* y 7 yfb if = !> r v 5 SSIfl tr^tr 5 fil%© N - ^ 
to r ©£*£*«* 9 y-«\ *«fr-e*>S7/i'5=* 

[0044] c«ffft©f^i] mm^tLXs 

L i P F« £ 1 */w/y y K/u»tFUfct>0«r 

[0 0 4 5] OtftOft®) ±E©E«. 
flttfcJfl^T, H¥S©y^*A-WtftAl«:f1sSL- 
fc. 

[0 0 4 61 Hi tt, ff»Lfcy^!>AZft«ft©Brai 
m^HT-fcy. ESl, ft&2. -fe/<u-*-3, E« 

^4, as&s. E«*m^6. A«*m^7sv^y 

[0047] ES 1X0=^11 2 {4, ■fe/^U'-?-3^ 30 
1/C#I*|LTV*5. rne>f±E«ft4Rtfiltt«5 5iS» 
/SI-smft^-^AiaMlteftT^S, Eg Hi, Effi 
*«#6Sr^U"ClE«te4CSailE*ii» AH 2 ttAffi* 
«*7Sr^LTA*«5 5CfiNJE*il» Z&«mi: LT© 

[0 04 8] (UK 2) T4%t. -y'TJl'ttcttmZ 
m*ttX9 : li45J:5fc»£U *o-;Uii^j£|' 
£9, Si, Ni^WSi, Cu#jk*rfMltfc. 
rite>©*AML*T¥«tME 5 0 u m 1 45 «fc 5 C« 
^Lfc 0 HSfcllCfc^T, *">f#|&*©ftfc3fc, ^ft 40 

A2Rt;A3fcff»Lfc. «mA2l±Si. Ni^& 
l^fct©T'fet), «feA3ftSi. Cu£&«rfflV*fc 
t©T*fc5 0 

[0 04 91 (*R3) ¥*SaS5 0<£m©^>f*»* 

#e>ftfct©K:o^TW^»*ft (I CP) X'&mit. 
tZ6. = y **£*$***»*©«««:, £*C 

»*©fM?0fc, r©=y$r/Ufctt«Lfc$vf*tt*fc 50 
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ffl^*»*tt, j»lilWifcLT«ftA4*f«L 
fc. 

[0 0 5 0] «i4) iy^Wxf yv^l© 

(ff*15nm) XtflBttB*^l'l'*« (S*15/; 
m) SrftSlLfc. r*l&©affifi3RaHu Vvffti 
0. 5 umX'h-otZo 

[0 0 5 1] UK 1 KfcV^ WMBf&©ftt> 0 fc, - 

& bit. ISM A 5 \tmm.~ v ^AfS^rffl v \fc ©t**> 
9, m&A 6 liffl&S^yux^fflWc "£>©-?*> 
5. 

[0 0 5 2] ^fc, MJRaiiO. 5^mffc5f 

©ft*>0£JHv*3£il*H\ HKi iRI*fcLTWfcA7 
JtfA8^ffflLf:„ mftA7tt«»=y^*Srjav^ 

*>©?*> 9, *»A8fiWMM6«:JlV\fcfc©-e*> 
5. 

[0 0 5 3] (Hfi5) JtRl&lSVvC, 7V-9^m 

A«5|t*fctt¥«&»a 1 0 u m©7 

V*5£WM±, Hftl tmm^LXmk AS Ml Al 0£ 

©T-&5„ 

[0 0 5 41 4fc, J»l-C«V^7l^-^tt«i»* 

-^^B»*©ftb!3^v>5UJi^»4, mitmmc 
lt«»ai izimvit. 

[0 0 5 5] (UK 6) H^lttJVT, *IIJRa 
0. 5AtmTfc5«)i?^ffi©ftfc!)IC, $Bt^Ra 
2SS 0 . 2MmTf*>5«iWi}SSrfflV^T, «»A12«:fP 
§SLfc 0 tfc, HKH'iJV>T, MJRaiiO. 5 
jim-efc3WWi«©ftfc9C. *ffifi*Ra#0. 1 
nm-e*5ffg«}S«:fflV % T, *?ifcB 1 £ft«tL-fc. 

[0 0 5 6] 0aWt+-f ^^#tt©fF« ±E©*?t& 
Al-Al llCOV^Ts %HW&f<Uni'ft'&b 

ff*Lfc 0 #«?fe^, 2 5=CI^^T, IStlmAt 
4. 2V*"C*«Ufc«, tIIlmAT'2. 7VST' 

g ©Sc«^4ro 8 0 %fclT5 *-C©1M ^/u-^^SU^ 
L, t^/H^tLf:, ^mS:*llc^-r 0 ft*J % # 
•ftWt'f ^A#*(l. «*A 1 ©-fr-r * 1 0 

0 t Lfc»»T*>5. 

[0 0 5 7] 

[*ll 
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« ft 




Al 

(&Effi£Ra : 0. bum 


1 0 0 


A 2 

C&SfiSRa : 0. 5 vm 


1 1 0 


A3 

(&B£$Ra : 0. 5^m 


1 1 5 


A4 

C&SBSRa : 0. 5*/m 


1 1 2 


A5 

(SffiffiSRa : 0. 5/im 


9 7 


A6 

(Si&fe^Ra : 0. 5/*m 


9 4 


A7 

(SfflS^Ra : 0. 5 fim 


9 6 


A8 

(»^Ra : 0. 5 vm 


9 7 


A9 

(&®fi3Ra : 0. 5 Am 


9 5 


A10 

(&S8$Ra : 0. Sum 


9 3 


All 

(MI^Ra : 0. 5/tm 


9 7 


A12 

(8B8ffij*Ra : 0. 2 ftm 


85 


Bl 

(SfflfiSRa : 0. 1 vm 


65 

- 



10 



20 



[ o o 5 8 ] Jt i a»e>w biWti 5 fc, S®fi£ R a ^ 

O. 2 um&.±X'hZ&mm&%^itmikAl~Al 2 
tt, SMJRa^O. 1 /imffcS^lifSSrfflV^S 30 

[0059] (S» 7) rr-m. in^/mfttt**. 

*M*?!l-*«iMMSfcWfU ft»LTEEJELfc 
ft, SIW&afcfffc4i»ofcftS«:f8KU rftSrffli^T 
«»B2«:fts»Lfc. C©m»Ko^T, ±EtPI«lC 40 
t^/MSttfcWffiLfc. ft*, iM^yHMHiWllLA 
1©1M?/U#ift£l 0 Ot Lfcf§&TNfc5, &2fc 
14, mm A 1 <D1H ^/HMH>ff*-C*1-. 

[0 0 6 0] 

«2] 







Al 


1 0 0 


B2 


2 0 



#12002-260637 
16 

[0 0 6 1 ] *2^t>W?>A»ftJ:5lw, »*&a*:fTofc 
ttfeA 1 0>##, $M3£'fT feft*»ofcl*B 2 Kit 

[0 06 2] (H ft 8 ) r d -Cfi, >»mtt&l©;fc©il 

*1C*LT, 1 (M&$ft5 0lft%) » 0. 5 m 
$*i;3 3. 31*%) ,0. 125 «ill. 
114%) , &V0 (l^tOftM tft5J:5K: 

*flss*fc«wnt, URi fciai*tL-c, wtAi 3, 

1IA 1 4 , mm A 1 5 , RltmmA 1 6 £ffS!L;fc„ 
[0 0 6 3] rixfe©«iifco^T* ±eiW«fc-0vf 
^/MfttSrfFffiLfc S*S:*3t*1-. ft*, 
©IK ^/v**f±, mm A 1 ©iM*/MH»£ loot 



[0 0 6 4] 
[*3] 



« «1 




Al <m»: 2 08*M) 


1 0 0 


a 13 astasia: 5 omm%) 


1 4 3 


A14 3 3. BMA%) 


1 2 7 


Ai5 rata**: 1 1. imm%) 


9 1 


A16 OffifiK) 


2 9 



Lfcrn^A 1 RtfA 1 3 ~A 1 5 14, 7 
««»*S:jB^tTV^ftV^m*Al 6 tit'*, a*»KA 
ffftt^^^^^LTvsr fcist)*»5. rft»4, 

ft. *mtt#fl±Lfcfc©t#x£>ft£o 

[0066] (HB9) $&si&a, 

[0 0 6 7] HRlfciSVvc, KM&a&fK 

©¥$&s, atf*«tt4*»*o¥*stta»t«w 

LT, mmAl 7~A2 4ftfP»tfc. Zft6©«ftK 

JgftS:*4t^1-. ft*, #«MW>-!H m 
f&A 1 ©iM ?A4H»* lOOi: LfclWfc-C*>5. 

[0 0 6 8] 

[«4] 
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17 
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1 (am) 


metro* win 

(Mm) 




A 1 


7 DOT* lOttfBI 


en 


IS 

7l/-*«*tft* 


I DO 


A17 


40012 SO SSfffl 


ou 


15 


i on 
130 


A18 




• 

3 


15 

7MfMft* 


330 


A19 




i 

9 


IS 

7Mtt*»* 


360 


A20 


400X1. 30 i^ra 


3 


15 

7M#*»5fe 


750 


AZ1 


400T, lORf/HJ 


3 


16 

7Wtt*©* 


733 


A22 


soot, 30 *m 


3 


15 

7Mtt*&* 


740 


A» 


200)3. 20 Bffl 


3 


15 


305 


A24 


40012, 30 #m 


3 


3 

7l^*U|*<ClH0flIZl0» 


800 



[0 0 6 9] *4i>6MbA»4J:5l^ f$yifiS£2 
0 0t~5 OCC^jglitS-ttiO. IM^/M* 

14, 4 0 0iC8«is«p|^4L^rfc^i»5 o 20 

SfeA 1 t ttfe A 1 8&t/a?&A 1 7 t®&A 2 0 
it«a»fcWe>i»ftJ:5K, 5 0 

lnni»fe3#mfc/h*<-t-5rfcCJ:9, *L<1f<<* 

[0 0 7 0] 0314, m?feAl 8&t/l?fiA2 0©££ 
<DXSliISf^ , n7r'('^Sr^1-HT-fe5„ 03d»fcWe> 

frt£i.oic, mfm^ 4 ootx-n^timmA 20 com 
o'c-c^asrfi'ofcafeAi sotgm 

** iritis *-f*»*fci|»©«5c*#lfc»L 
^tSWfffflLTV>5k©i,i.fcft5. fct, it) 

[0 0 7 1] 04&tf|2|5f4, SftA2 0til^Affi 
©»Bi*:*+!felES«*«*il (SEM) ^X-CfeS. 
@4©fgSfM41 OOOfgT'fc*), @5©f&Sp(45 0 00 

U X7^^Lfct<0t:*).5„ 40 
[0 0 7 2] H4XtfH54»f>Wfea»ftJ:5fc» fr'f* 



[0 0 7 3] tit, 'Uyy-bLXm"tctf})7y{t 
lf=UTV (PVdF) £, 4 0 0t.&tf7 0 0tT& 
W^km^UWS.^i' V/v (IR^ 
K/i') SrfiSLfc. 4 0 0X)X'W£ML1t^<O\zii^X 
{4, PVdF»t«:0»«4rt*Otf-^*ttfflS*ifc 
7 0 0 < C-C^*n ; atfcfc©(Cj3V^TI4, PVdF© 

*4*tt*£*«IH©**tt©l<lhcan*.» mL1t;< 
4 yy-icxz&jfMm^x^z^tiz.X'o , ^St 

[0074] (H»i 0) rc-ctt, /m^-ossb 

'Vsy-kLXtf!) V-;l>¥al) K> (PVP) Srffl 

JO-amfiSr 4 0 0 1 1 0 ^ 1 1"5fi)W4, H» 1 i: PI 
«KLT, MA2 5ZfmL1t 0 ZOnM&Rl^Xl- 
-<*A'lHfc©ff*t:H*lEfCfTV\ *©£*£* 5 lc 
*Lfc. *5fcl±, ttfeA 1 StfliftA 2 1 
*TS1". ft*, fcWfe©*^ SfeAl© 
*W *MMr* 10 0t LfciS«-e*>S. 

[0 0 7 5] 

[S5] 









(/em) 




Al 


PVdF 


700C 10 «n 


50 


100 


A21 


PVdF 


400t:, 10 BCT 


3 


733 


A25 


PVP 


400*C t 10 ftW 


3 


50 
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[0076] *5a»f>Hfca»4J:5fc. 

■C7?*JSt : fSr^trPVdFSrfflv^5wtti9, 1M 
^yH*ttdSAfft>5c5ri:**>a»5. ft*?, s<4>y- 
fc LTPVdF&lK 4 0 CCT-fi^SLfcaffllA 2 

ps) lei e>*ixv^. 

[ 0 0 7 7 J (j» 1 1 ) r r t-ii, #«tt&JS©*© 

Sr4 0 0'C, 3 OlMBi: Lfc£ l fcMRK 
LT«*A2 6^A3 2Srf^«Lfc. >g«4&JS 
ft*Oftb 0 K*- y^^y^fy y * *rfflV>T«&B 3 fc 

©fffllSrfTftofc. 6 fciS-f. 4*3, 

^MHrfttMAi ©tf-f * **** looi L/cJigc 

■efcS. £6Ktt, 1 9&tfiI?feA2 4©&&'fc> 

[0 0 7 8] 20 
[156] " 



ttft 






A19 


05) 


750 


A24 


7M*W*<DH0f«Zn)» 

(3) 


800 


A26 


(S) 


810 


A27 


(3) 


820 


A28 


(0.7) 


770 


A29 


(13) 


820 


ASO 


Tift* 
(10) 


820 


A31 


f»* 

(0.6) 


780 


A32 


Zntfr* 
(7) 


720 


B3 


(0.3) 


280 



[0 0 7 9] «6d»e>Wf>4>4J:5C, ^-fft©£®tt 40 
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«tt&Jl»*©ftfc9 £*S<^x 1/7*7 £fflWd§ 
£Til, f- -f * <Cott^5 r. t fl*fc;5»3„ 

©»***»* fctt*+£4*T*ofcfc©i%*6ii 

So 

[0 0 8 0] (I8E12) ifif^Sxaicjs 
It 5JE6©£-« t tf-f 9 A4Mr t ©HKRfctfett Lfc. 
[0 0 8 1] HSU icisv^x, «^^©«B±(cAS 

11, H»lil^«lwLT, MA3 3^Slfc„ r© 
«*«rfflV^TW«lc, ^*/M#tt©fF«Srffofc 0 IF 
ffil£*«:*7fcjj*Lfc. ^l^tiM^HNJll, S 
&A 1 ©IN" tAsfttili: lOOt LTzfflOlX'hZ, 
[0 0 8 2] 

[«7] 



ttffi 






Al 


*r 


100 


A33 


li 


50 



[0 0 8 3] *7*>feWM>4J:5K. ■Wt*lSK: 
oTv^wt*sfciS»5„ zftll, BEM«T5ri:lcJ: 

[0 0 84] (H» 13) Til, »g®fe&JS®*T- 
*57U-^««»**rja^*-ri^ ***»*©**■ 

II, HSU iridic UT, Wl!lCl~C3RlfB4«:fe 

*tt. ««6A l ©1M *vnM>«: loot Lfc»*c?*> 

[0 0 8 5] 
[*8] 
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MS 








A 1 




in s±M 

70Oi3, IDBffHj 


50 


100 


CI 


mmmm 


4G0t;, 10 $n 


3 


720 


C2 




4oor, id km 


50 


125 


C3 


r 0.5/i m) 


7oor. io mm 


3 


200 


B4 




400T;, loftro 


S 


95 



[0 0 8 6] «8*»e>we>i»4J:5K:. ¥*SfiffiO/J>S 

t«t!9, iK*;MMt«lUlttfci*±-e* sritfM* 
5. mil, /hS<c¥JStta©^*»**lv^ri 

[0087] *fc % «»ciimftB4t©ifc«a»e>M 

[0 0 8 8] 06ii, ®feci.Rtf^ifeC3©£g©x 
*5ic, 4ootxi^sLfc®&ci©m&T*ii-w 

1SIC3 ©H/UTi!^ fcffi© f-^ biro* 

[0089] (hr 1 4 ) ?ii. %m&mmx- 

EWUiH* 1 t PWiC LXm^D 1 ~D 5 Srf^M Lfc„ 
«f*»*9 OS1A*. #JI7 5 FBI OtMMtttt* 



* 1 8S*%©N-^f-/Hfo y V>ffi&\Z&£Ltz.i><D 
JJ-iU Mil, ««©f£ 

Stffftofc. *1iK:j3tJ54 0 0 , C-e©f(M!HiaojK 

>4f-bLXs **wf99*v*±. (sbr) &v 

h77^oifl/y (PTFE) £ffl^5J§£ 
II, LT©#^#*->;<5vMr;vn-* (CM 
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